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REMARKS 

C^laiins 1-34 and 36 are pending. B} this Amendment, C4aims 14, 8-15, 19 and 36 
are amended. Reconsideration of the January 6, 2003 Official Action is respectfully 
requested. 

Claim 5 was rejected under 35 IJ.S.C. § 112, second paragraph. The reasons for 
the rejection are stated at numbered paragraph 2 of the Official Action. 

'fhe Official Action asserts that "Claim 5 recites the limitation 'the particle counter' 
in line 6". However, Claim 5 was amended by the Amendment filed on December 18, 
2001 to change "the particle counter" to "a particle counter". Accordingly, the rejection 
should he withdrawn. 

Claims 15-28, 30, 33 and 34 were rejected under 35 U.S.C\ i:? 102(a) over WO 
99/50886 ("Schoepp"). The reasons for the rejection are stated at numbered paragraph 4 of 
the Official Action. The rejection is respectfully traversed for the follow ing reasons. 

Claim 15, as amended, recites "a method of plasma conditioning a machined and/or 
sintered surface of a ceramic part of a semiconductor processing chamber, the part being 
made of a ceramic material, the method comprising treating the surface to reduce particles 
of the ceramic material attached to the surface by contacting the surface with a high 
intensity plasma before processing production wafers in the processin g chamb er with the 
ceramic part being prese nt in the processing chamb er" (emphasis added). Schoepp fails to 
suggest the combination of features recited in Claim 15 for the following reasons. 

Applicant determined that if ceramic parts having a machined and/or sintered 
surface, which has n o t been subjected to the high intensity plasma conditioning treatment 
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recited in C'laini 15, are present in a processing chamber \\ hilc produciioii w afers axe beiiig 
pr oc e ssed in the chamber , significant numbers of particles on the machined and/or sintered 
surface can contaminate the production wafers (page 10, lines 14-21 of the specification). 

According to the method recited in Claim 15, the machined and/or sintered surface 
of the part is subjected to the high intensity plasma conditioning treatment b efore 
production wafers arc processed in the processing chamber wi th th e as-t reated pa rt p re sen t 
in the processing chamber . That is, production wafers are not pres ent in the processing 
chamber when the part is subjected to the high intensity plasma conditioning treatment. 
C\)nsequently , attached particles are removed from the surface of the part by the treatment 
and thus are eliminated as a source of particle contamination during subsequent processing 
of the production wafers in the plasma reactor in which the treated ceramic part is present. 

The Official Action asserts that Schoepp discloses "treating a SiC surface and 
reducing particle contamination by supplying process gas to the processing chamber . . . 
and energizing the process gas into a plasma that comprises high density plasma . . . ." 
However, Schoepp does not disclose treating a SiC surface and reducing particle 
contamination as asserted in the Official Action. Schoepp discloses using silicon carbide as 
a material for one or more reactor surfaces to reduce metal and/or particle contamination of 
plasma-processed substrates by reducing plasma potential on the silicon carbide member 
and/or by reduced sputtering of non-silicon carbide chamber interior surfaces (page 2, lines 
I 1-26). That is, Schoepp discloses that particle and/or metal contamination from the silicon 
carbide member is reduced by using the silicon carbide material. Schoepp does not suggest 
removing particles of non-oxide ceramic materials from the silicon carbide member, but, in 
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fact, discloses reducing the removal of such particles from the silicon carbide member, 
fhus, Schoepp does not suggest treating a machined and/or sintered surface of the silicon 
carbide material by a high intensity plasma processing treatment before processing 
production wafers in the processin g cham ber with the ceramic part being pre s ent in th e 
proces sing chamber to reduce particles on the surface. Accordingly, Claim 15 is patentable 
over Schoepp. 

Claims 16-28, 30, 33 and 34 depend from Claim 15 and, accordingly, also are 
patentable over Schoepp for at least those reasons stated for Claim 15. Withdrawal of the 
rejection is respectfully requested. 

Claim 36 was rejected under 35 U.S.C. § 103(a) over Schoepp. The reasons ft)r the 
rejection are stated at numbered paragraph 6 of the Official Action. The rejection is 
respectfully traversed for the following reasons. 

Claim 36 depends from Claim 15. For the reasons stated above, Schoepp fails to 
disclose or suggest the combinations of features recited in Claim 15. Accordingly, the 
combination of features recited in Claim 36 also is patentable over Schoepp. Withdrawal of 
the rejection is therefore respectfully requested. 

Claim 29 was rejected under 35 U.S.C. §103(a) over Schoepp in view of U.S. 
Patent No. 6,267,121 to Huang et al. ("Huang"). The reasons for the rejection are stated 
in numbered paragraph 7 of the Official Action. This rejection is respectfully traversed. 

Claim 29 depends from Claim 15. The Official Action acknowledges that Schoepp 
fails to disclose the combination of features recited in Claim 29. However, the Official 




Applicaiioii No. 0y_/607.922 
Attorney's Docket No. 0L5290-426 

Page 10 

Action asserts that Huang cures the deficiencies of Schoepp. Applicant respectfully 
disagrees with these assertions for the following reasons. 

Huang discloses a method of seasoning a plasma etcher that has been cleaned. 
During the seasoning, etch product is redeposited on the walls of the chamber to return the 
electrical characteristics of the chamber (col. 3, lines 32-37). Ho\\e\er, Huang does iu)t 
suggest installing a ceramic part having a machined and/or sintered surface (with particles 
of the ceramic part attached thereto) in the chamber, and treating the machined and/or 
sintered surface with a high density plasma to reduce the particles while seasoning the 
reactor. Accordingly, Huang fails to suggest modifying Schoepp to achie\e the 
combination of features recited m Claim 29. 

Thus, Claim 29 also is patentable over Schoepp and Huang. Withdrawal of the 
rejection is therefore respectfully requested. 

Claims 1-14 were rejected under 35 U.S.C. §103(a) over U.S. Patent No. 
5,904,778 to Lu in view of U.S. Patent No. 5,863,376 to Wicker et al. ("Wicker "). The 
reasons for the rejection are stated in numbered paragraph 8 of the Official Action. The 
rejection is respectfully traversed. 

Claim 1 has been amended to recite the features of now canceled Claim 35. 
Accordingly, as Claim 35 was not rejected under this ground of rejection. Claim 1 is 
patentable over Lu and Wicker. Dependent Claims 2-13 are also patentable over Lu and 
Wicker for at least the same reasons as those stated for Claim 1. 

Claim 14, as amended, recites a method of processing semiconductor substrates and 
reducing particle contamination during processing of the substrates, which comprises "(a) 
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placing at least one production w ater on a substrate holder in an interior space of a x acuuni 
processing chamber, the processing chamber comprising a plasma reactor and including at 
least one ceramic part made of a non-oxide ceramic material and having a machined and/or 
sintered surface exposed to the interior space, tlie CxposcU^sin-face having been treated to 
rcdu_ce particles of the non-oxi de ceramic mate rial attached to the exposed surfa ce h\ a high 
j n, t e n^t y _pj ii^im j;midiLiL>ni ng treatment (i) after the part ha x ing . been. ins tiUlcd- in jth e 

mc t^_sing ch amb er and (ii ) before processing production wafers in the processing cham ber 
w ith the part installed in the proc essing cha mb er, the conditioning treatment comprising 
treating the exposed surface with a high density plasma while seasoning the processing 
chamber: (b) processing the at least one production wafer by supplying process gas to the 
processing chamber; and (c) remov ing the at least one production wafer from the 
processing chamber" (emphasis added). Claim 14 is also patentable over Lu and Schoepp 
for the following reasons. 

It is acknowledged in the Official Action that Lu fails to suggest a non-oxide 
ceramic part with an "exposed surface having been treated to reduce particles of the non- 
oxide ceramic material attached to the exposed surface by a high intensity plasma condition 
treatment". How^ever, the Official Action asserts that Wicker teaches exposing "the surface 
of the non-oxide ceramic material attached to the exposed surface by a high intensity 
plasma treatment" and "Wicker's processing method would inherently result in the exposed 
surface having been treated to reduce particles of the non-oxide ceramic material attached 
to the exposed surface by a high intensity plasma condition treatment". Applicant 
respectfully disagrees with these assertions. 
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Lu discloses the formation of SIC films 42 on sintered or hol-pressed SiC" 40 that 
may he shaped (col. 5, lines 38-44 and Fig. 2). Lu discloses that such sintered S\C sintered 
structures can prc^duce particulate (col. 4, lines 5-9). Lu forms the SiC films by C'VD, or 
another film deposition process, to provide a surface that is resistant to particulate 
formation. However, because the SiC fihii would co\er particulate on the surface of the 
sintered or hot-pressed SiC 40, the substrate structure does not include a "surface exposed 
to the interior space" of a vacuum processing chamber, as recited in Claim 1. Rather, the 
SiC film, wiiich covers the substrate structure , has a surface that would be exposed to the 
interior of the reactor chamber. Accordingly, Lu's coated structure is clearly different 
from a machined and/or sintered surface having particles of the material of the ceramic part 
on the surface. Thus, Lu does not suggest treating such machined and/or sintered surface 
by a high intensity plasma treatment, as recited in Claim 14. 

The Official Action asserts that Schoepp discloses "treating a SiC surface and 
reducing particle contamination by supplying process gas to the processing chamber . . . 
and energizing the process gas into a plasma that comprises high density plasma . . . ." 
However, Schoepp does not disclose treating an exposed machined and/or sintered surface 
of a ceramic part made of a non-oxide ceramic material and disposed in a vacuum 
processing chamber to reduce particles of the non-oxide ceramic material attached to the 
exposed surface by a high intensity plasma conditioning treatment before processin g at least 
one production wafer in the processing chamber with the treated ceramic part install ed in 
the processing chamber . That is, in the recited method, when production wafers are 
processed in the processing chamber, a reduced number of particles are present on the 
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exi^osed surface of the part. Thus, Schoepp provides no motiv ation to niodity Lu to 
achieve the combination of features recited in Claim 14, which is thus patentable o\ er Lu 
and Schoepp. 

Withdrawal of the rejection of Claims 1-14 is therefore respectfully requested. 

Claims 31, 32 and 35 were rejected under 35 U.S.C. S 103(a) over Lu in view of 
Wicker and further in view^ of Schoepp. The reasons for the rejection are stated in 
numbered paragraph 9 of the Official Action. The rejection is respectfully traversed for the 
following reasons. 

C^laims 31 and 32 depend from Claim 1. Claim 1, as amended, recites a method of 
processing semiconductor substrates and reducing particle contamination during processing 
of the substrates, which comprises steps of "(a) installing at least one ceramic part made of 
a non-oxide ceramic material and having a machined and/or sintered surface in an interior 
space of a vacuum processing chamber so that the surface is exposed to the interior space; 

( b ) after step (a), treating the exposed surface to reduce particles o f the _ n on-oxide ce ramic 
material attached to the exposed surface by a high intens it y plasma conditioning treatment : 

(c) after step (b), processing at least one production wafer by supplying proce ss gas to the 
processin g chamber : and (d) removing the at least one production wafer from the 
processing chamber" (emphasis added). That is, according the method recited in Claim 1, 
the at least one production wafer is processed in the processing chamber after the exposed 
surface of the ceramic part has been treated to reduce attached particles of the non-oxide 
ceramic material from the surface by a high intensity plasma conditioning treatment. 
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As explained abo\ e, the ctMiibination of features recited in C.4aini 1 is patentable 
over Lu and Wicker. For reasons stated above, Schoepp fails to cure the deficiencies of Lu 
and Wicker with respect to the method recited ui Claim 1. Thus, the combinations of 
features recited in dependent Claims 31 and 32 are also patentable. Therefore, withdrawal 
of the rejection is respectfully requested. 

For the foregoing reasons, withdrawal of the rejections and prompt allow ance of the 
application are respectfully requested. 



Respectfully submitted. 



Burns, Doani:, Swi-x ki:R& Matihs, l.l.p. 



By: 




Edward A. Brown 
Registration No. 35,033 



P.O. Box 1404 

Alexandria. Virginia 22313-1404 
703-836-6620 



Date: April 7, 2003 
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.Mark-up of Claims 



1. (Twice Amended) A method of processing semiconductor substrates and 
reducing particle contamination during processing of the substrates, the method comprising 
steps of: 

(a) installing at least one (substrate on a substrate holder] ceramic part made of a 
n on-oxide ceramic material and having a machined and/or sin ter ed surface in an interior 
space of a vacuum processing chamber so that the surfac e is exp osed to the interior s pace | . 
the processing chamber including at least one ceramic part made of a non-oxide ceramic 
material and having a machined and/or sintered surface exposed to the interior space, the 
exposed surface having been treated to reduce particles of the non-oxide ceramic material 
attached to the exposed surface by a high intensity plasma conditioning treatment]; 

(b) after step (a), treating the exposed su rf ace t o reduce particles of the non-oxide 
ceramic material attached to the exposed surface by a high intensity plasma conditioning 
treatment: 

[(b)] i£} after step (b). processing [the] at least one [substrate] prod uc tion wafer by 
supplying process gas to the processing chamber; and 

[(c)] Ui) removing the at least one [substrate] producti on wafe r from the processing 
chamber. 



2. (Amended) Vhc method according to Claim 1, wherein the processing chamber 
includes a substantially planar antenna which energizes the process gas into a plasma state 
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Attachment to Am e ndm ent dated ApriL7^ 2003 

b> supplying RF power to the antenna and the process gas comprising at least one 

tluorocarbon gas[es|, the (method] c ond i tioning treatme nt further including conditioning the 
exposed surface by energizing the tluorocarbon gas into a plasma state and contacting the 
exposed surface with the plasma. 

3. (Amended) The method according to Claim 2, wherein the plasma comprises a 
high density plasma and the [substrates] production wafers are processed by etching an 
oxide layer on the substrates with the high density plasma while supplying an RF bias to the 
substrates. 

4. (Amended) The method according to Claim 1, wherein the ceramic part 
comprises a gas distribution plate supplying the process gas to the processing chamber and 
the processing chamber includes a substantially planar coil which energizes the process gas 
into a plasma state by supplying RF power to the antenna, the [method] con ditioning 
treatment further including conditioning the exposed surface by adjusting pressure in the 
processing chamber to 200 to 500 niTorr, supplying the coil with 2000 to 2500 W of radio 
frequency power, and/or changing coil termination capacitance of the coil so as to move an 
area of higher intensity plasma across the gas distribution plate. 

8. (Amended) The method according to Claim 1, [further comprising sequential 
steps of installing the ceramic part in the processing chamber,] w here in the condi tioning 
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treat ment c om prises conditioning the ceramic part hy processing a single batch of non- 
production waters in the processing chamber|, and processing production waters in the 
processing chamber]. 

9. (Amended) The method according to Claim 1, wherein the processing chamber 
comprises a plasma reactor, the [method further comprising a step of conditioning the 
ceramic part after installation thereof in the processing chamber, the conditioning Istepl 
treatment comprising treating the exposed surface of the ceramic part with a high density 
plasma while powering the ceramic part to increase ion bombardment thereof. 

10. (Aniended) The method according to Claim 1, wherein the processing chamber 
comprises a plasma reactor, the Imethod further comprising a step of conditioning the 
ceramic part after installation thereof in the processing chamber, the] conditioning [step] 
treatment comprising treating the exposed surface of the ceramic part with a high density 
plasma generated by energizing a halogen gas into a plasma state. 

11. (Amended) The method according to Claim 1, wherein the processing chamber 
comprises a plasma reactor, the [method further comprising a step of conditioning the 
ceramic part after installation thereof in the processing chamber, the] conditioning |step] 
trea tm ent comprising treating the exposed surface of the ce ramic par t with a high density 
plasma generated by energizing an inert gas into a plasma state. 
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12. (Amended) The method according to Claim 1, wherein the processing chamber 

comprises a plasma reactor, the [method further comprising a step of conditioning the 
ceramic part after installation thereof in the processing chamber, the) conditioning [step] 
treatment comprising treating the exposed surface of the ceramic par t with a high densit\' 
plasma generated by energizing oxygen gas into a plasma state. 

13. (Amended) The method according to Claim 1, wherein the processing chamber 
comprises a plasma reactor and the ceramic part is a silicon carbide part, the [method 
further comprising a step of conditioning the silicon carbide part after installation thereof in 
the processing chamber, the] conditioning [step| treatment comprising treating the exposed 
surface of the ceramic part with a high density plasma generated by energizing a tluorine 
containing gas into a plasma state. 

14. (Twice Amended) A method of processing semiconductor substrates and 
reducing particle contamination during processing of the substrates, the method comprising: 

(a) placing at least one [substrate] production wafe r on a substrate holder in an 
interior space of a vacuum processing chamber, the processing chamber comprising a 
plasma reactor and including at least one ceramic part made of a non-oxide ceramic 
material and having a machined and/or sintered surface exposed to the interior space, the 
exposed surface having been treated to reduce particles of the non-oxide ceramic material 
attached to the exposed surface by a high intensity plasma conditioning treatment Uj after 
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the part having been installed in the processing chamber and (ii) before processing 
pr oduction wafers in the processing chamber with the part install ed in the p r oce ssin g 
chamber , the conditioning treatment comprising treating the exposed surface with a high 
density plasma while seasoning the processing chamber; 

(b) processing the at least one [substrate] pr oduction w^afe r by supplying process 
gas to the processing chamber; and 

(c) removing the at least one [substrate] prod u ction wafer from the processing 
chamber. 

15. (Twice Amended) A method of plasma conditioning a machined and/or 
sintered surface of a ceramic part of a semiconductor processing chamber, the part being 
made of a ceramic material, the method comprising treating the surface to reduce particles 
of the ceramic material attached to the surface by contacting the surface w'nh a high 
intensity plasma before processing production w^afe rs in the processing cha mber with the 
c eramic p art being present i n the proce ssing chamber. 

19. (Amended) The method according to Claim 18, wherein the processing 
chamber comprises a single wafer plasma reactor, the method fur ther comprising plasma 
conditioning [being carried out] the exposed s u rface o f the ceramic part while sequentially 
treating semiconductor substrates in the processing chamber. 
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Atta chment to Amendment dattd A {iril 7, 2003 



36. (Amended) The method according to Claim 15, further comprising: 

a) installing the ceramic part in a plasma reactor; 

b) after a) and hefore processing production wafers in the plasma reactor with the 
ce ramic part installed in the plasma reactor , treating the surface of the ceramic part with the 
high intensity plasma in the plasma reactor; and 

c) after b), processing production wafers in the plasma reactor. 



